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Hyperglycemia and hypoglycemia have been associated with negative outcomes in critically ill adults and infants. Blood glucose (BG) measurements used to diagnose these glycemic abnormalities are often taken several hours apart. Continuous glucose monitors (CGMs) with their ~5 minute sampling period offer the potential to better monitor glucose levels. However, there have been concerns regarding the accuracy and reliability of these devices in critically ill patients. This study uses CGM data from neonatal infants to develop a tool that will aid clinicians in identifying unusual CGM behavior, retrospectively or in real-time.

Method: 
CGM data from 50 neonatal infants were used to construct a non-parametric stochastic model, based on the kernel density method. The stochastic model was used retrospectively to classify the measurement-to-measurement change in CGM output, with an emphasis on highlighting unusual CGM measurements. A percentile value determined by the model was assigned to each CGM measurement. The percentile values were then used to color code the CGM trace, conveying the outlier information quickly and efficiently.

Result: 
The stochastic model contained over 67,000 CGM measurements spread across a glycemic range of ~36-216mg/dL. A 5-fold validation was Monte Carlo simulated 25 times to ensure the model fit. The stochastic model and classification proved capable of  highlighting unusual hypoglycemic events in the CGM output (potential sensor artifacts), as well as possible sensor degradation.

Conclusion: 
Overall, while BG measurements are required to make definitive conclusions about glycemic abnormalities, the stochastic classification provides another level of information to aid users in interpretation and decision making. Furthermore, in the real-time application, clinical protocols might use stochastic information to justify an added BG measurement to clarify a potentially significant event.

